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Recovery outcomes after bariatric surgery: Is laparoscopic roux en Y gastric bypass better
than laparoscopic sleeve gastrectomy?
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ABSTRACT
Background: To compare early recovery outcomes after bariatric surgery
Methods: This single-center retrospective comparative study was conducted in the general surgery
unit of King Hussein Royal Medical Centre, Amman, Jordan. Consecutive patients who underwent
bariatric surgery from June 1, 2018, to June 30, 2020, were included. Only patents who underwent
LRYGB or LSG were included. We collected information on age, sex, preoperative body mass
index, comorbidities, presence of gastroesophageal reflux disease, type of surgery, drainage during
surgery, mean postoperative pain scores determined using the numeric rating system, day of
postoperative ambulation, and duration of hospital stay. Data were analyzed using SPSS version 26
Results: A total of 293 patients underwent bariatric surgery during the study period. However, only
280 met the inclusion criteria. Out of these, 180 underwent LSG (Group A) and 100 received
LRYGB (Group B). The male-to-female ratio was 1:1.8. Our findings showed that patients who
underwent LRYGB had superior outcomes in terms of postoperative pain. Furthermore, patients
who had LRYGB attained full ambulation earlier than those who received LSG.
Conclusion: Our results revealed that LRYGB is associated with less pain, shorter duration of
abdominal drainage, and early ambulation when compared with LSG.
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Introduction

Over the last few decades, obesity has become
a prevalent public health and socioeconomic
problem affecting a substantial percentage of
the population, reducing the quality of life and
life expectancy 1-3. With the increasing
prevalence of obesity and the fact that most of
the treatment options available for obesity are
not associated with sustained weight loss,
surgery has gained widespread acceptance as a
therapeutic option for the treatment of morbid
obesity. Surgery has been associated with
sustained weight loss and the resolution of
comorbidities 4-7.Surgical options for obesity
include laparoscopic Roux-en-Y gastric bypass

(LRYGB), biliopancreatic diversion/duodenal
switch (BPD/DS), laparoscopic vertical banded
(VBG),
gastrectomy (LSG), laparoscopic adjustable

gastroplasty laparoscopic  sleeve
gastric banding (AGB), and single-anastomosis
duodenoileal bypass (SADI) **°. Among all
these techniques, LRYGB and LSG have been
the most widely used and the most studied
procedures '*''. Over the last decade, the use of
LSG has tended to increase, whereas that of
LRYGB has declined. This is because
compared with LRYGB, LSG is easier to use,
faster to perform, and safer. However, some

studies have reported that LRYGB is more
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potent than LSG "* Although multiple studies
have compared the immediate outcomes of
LRYGB and LSG,
conflicting  results.

they have reported

Some studies have
demonstrated greater weight loss with LRYGB
than with LSG, whereas other studies have
observed no difference in weight loss when
comparing between LSG and LRYGb
11,12,14,15.Studies have also compared the
quality of life after surgery, reporting
conflicting results 11,12,14,15. This study
compared the early outcomes of LRGB with
those of LSG among patients who had surgery

in our center.

Methods

This single-center, retrospective, comparative
study was conducted at the general surgery unit
of King Hussein Royal Medical Centre,
Amman, Jordan. Consecutive patients who
underwent bariatric surgery from June 1, 2018,
to June 30, 2020, were included in the study.
Only patients who underwent LRYGB or LSG
with
medical records and those who converted to

were included. Patients incomplete
open surgery were excluded. Ethical approval
was obtained from the Ethical Committee of
King Hussein Royal Medical Centre, Amman,
Jordan, before the study commenced.

Data

retrieving patients’ records from the hospital

were collected retrospectively by
database. The following data were obtained:
age, sex, preoperative body mass index,
comorbidities, presence of gastroesophageal
reflux disease (GERD), type of surgery,
drainage during surgery, mean postoperative
pain scores determined using the numeric
rating system (NRS)'®, day of postoperative
ambulation, and duration of hospital
stay.Patients were divided into 2 groups:
Group A consisted of patients who underwent
LRYGB and Group B consisted of patients

who underwent LSG. Data were analyzed

using SPSS version 26. Qualitative variables

were  summarized using ratios and
percentages, whereas quantitative variables
were summarized using measures of central
tendencies (such as means and medians) and
measures of dispersion (such as standard
deviations [SDs] and ranges). The association
between the type of surgery and outcomes was
assessed using the chi-square test, while
continuous variables were compared using
Wilcoxon rank sum (Man-Whitney U) test if
data deviated from normality and t-test if data
was normally distributed based on Shapiro-
Wilk test. A p value of less than 0.05 was
considered significant.

Results

A total of 293 patients underwent bariatric
surgery during the study period. However,
only 280 met the inclusion criteria. Out of the
280 included in the study, 180 (64.29%)
underwent LRGB (Group A), while 100
(35.71%) received LSG (Group B). The
overall median age of the patients was 34.0
(14.0) years. The overall male-to-female ratio
was 55:206, and the mean preoperative BMI
was 448 kg/m’. The
comorbidity was type 2 diabetes mellitus
(DM), which was observed in 72 (40%)
patients, followed by hypertension, which was
noted in 59 (32.7%) patients. Other
comorbidities included GERD, which was
40 (22%)
sociodemographic

most common

observed in patients. The
characteristics and
presence of comorbidities were compared
between the two groups, and no significant
(Table 1).

Intraoperative parameters were also compared

differences were observed
between the two groups. We found that the
LSG group was more likely to require blood
transfusion during surgery compared with the
LRYGB group. Furthermore, LSG was

associated with shorter operation time,
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but longer hospital stays (Table 2). We
compared early postoperative outcomes and
found that the LRYGB group had a
significantly lower pain score (median: 3.06 vs.
6.20, p < 0.001) than did the LSG group.
Furthermore, the LRYGB group achieved full
ambulation earlier than the LSG group (p <
0.001). The duration of drainage after surgery
was shorter in the LRYGB group than in the
LSG group. The details of these findings are
displayed in Table 3. A visual representation of
the significant differences between the two
surgical procedures is shown in Figure 1.

Discussion
Obesity is
condition affected by both genetic and

a multifaceted and intricate

environmental  factors,  perpetuated by
prolonged energy imbalance, and exacerbated
bythe accumulation ofexcess fat in the body.
The global prevalence of obesity has tripled
since the mid-1970s' With the

prevalence of obesity, there is also an increase

increasing
in understanding the condition and its
treatment. The options available for obesity
treatment include dietary, pharmacological, and
surgical interventions. Bariatric surgery is the
most common treatment option considered
when all other efforts have failed. Compared
with
surgery is associated with superior weight loss

nonsurgical interventions, bariatric
and resolution of associated comorbidities5,8—
10. The Swedish Obesity Study (SOS) reported
a 72% remission rate in patients with type II
DM after 2 yearsl7. Numerous randomized
controlled trials have indicated that bariatric
surgery offers superior long-term results in
terms of weight reduction and the resolution of
diabetes
interventions17-19.  Surgical options for
obesity include LRYGB, BPD/DS, VBG, LSG,
AGB, and SADI. Among all these techniques
LRYGB and LSG have been the most
commonly performed and most studied

when compared with medical

procedures. These procedures are safe and are
associated with weight reduction and
resolution of comorbidities during long-term
follow-up5,7-11,17-19. Multiple studies have
compared the short-term outcomes of
LRYGB and LSG, showing that the operative
time and hospital stay were longer among
patients who underwent LRYGB. Li et al. and
reported that the

complication rate was higher in the LRYGB

Peterli et al. have
group than in the LSG group20,21. In
addition, Vidal et al. reported that patients
who underwent LRYGB during surgery were
more likely to require blood transfusion
compared with those who underwent LSG22.
Our findings revealed that patients who
underwent LSG had shorter operation time,
required more transfusions during surgery,
and tended to stay longer in the hospital than
those who underwent LRYGB. These findings
suggest that while LRGB may have more
favorable postoperative outcomes, the choice
of procedure might also consider factors like
stay. The
significance of perioperative care cannot be

operation time and hospital
overstated especially with the introduction of
the ERAS protocol, which has demonstrated
its feasibility and effectiveness in facilitating
early discharge following bariatric surgery.
When bariatric procedures were appropriately
performed, over 40% of patients could be
discharged within 24 hours of the surgical
intervention >**. In our study, we compared
early postoperative outcomes between the two
groups and found that patients who underwent
LRYGB had lower pain scores,

duration of abdominal drainage, and earlier

shorter

ambulation than did patients who underwent
LSG. Our study has several strengths. It
addresses an important clinical question
related to the comparison between LRYGB
and LSG, which are commonly performed in

bariatric surgeries. Our findings have direct
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Tables and Figures:
Table 1: Comparison of Sociodemographic, anthropometry, and comorbidities

S/N Parameter LRYGB=180 LSG=100 P-value

1 Age (median 35.0 (14.0) 33.5 (14.25) 1
(IQR))

2 Females, n (%) 127 (79%) 79 (79%) 0.163

3 Diabetes mellitus 37 (21%) 35 (35%) 0.008

4 Hypertension 32 (18%) 27 (27%) 0.07

5 GERD 21 (12%) 19 (19%) 0.093

SD= standard deviation, LSG= laparoscopic sleeve gastrectomy, LRY GB= laparoscopic roux en y gastric
bypass, GERD= gastroesophageal reflux disease

Table 2: Comparison of intraoperative parameters

S/IN Parameter LRYGB=180 LSG=100 P-value

1 Operation time in 145 78 (27.77) 84.39 (22.10) <0.001
minutes (median

2 Blood Transfusion 4 (2%) 7 (7%) 0.059
during surgery

3 Hospital Stay in 5 93 (4 90) 9.09 (5.86) <0.001

days (median
SD= standard deviation, LSG= laparoscopic sleeve gastrectomy, LRY GB= laparoscopic roux en y gastric
bypass

Table 3: Comparison of Early postoperative parameters

LRYGB=1
S/IN Parameter 80 LSG=100 P-value
1 Mean postoperative pain score 3.06(136)  6.20 (1.70) <0.001
(Median (IQR)) o - ' ' '
The mean number of days to full
2 ambulation after surgery (mean 3.16+2.1 512+ 1.8 <0.001*
+ SD)
3 Duration of drainage N, 361 15) 774 (3.44) <0.001

days (median (IQR))

SD= standard deviation, LSG= laparoscopic sleeve gastrectomy, LRY GB= laparoscopic roux eny gastric bypass
*Two-sample T-test as Shapiro-wilk normality test >0.05
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Figure 1: Boxplots representing significant differences between laparoscopic sleeve gastrectomy

(LSG) and laparoscopic roux-en-y gastric bypass (LRYGB).

V

@ 2
> 3

® ®

> >

Operation Time (man) Hospital Stay (days)

implications for surgical decision-making in the
management of obesity and its associated
comorbidities. However, our findings should be
interpreted  carefully because of several
limitations. First, conducting research in a single
center may restrict the diversity of patient
characteristics and clinical practices, potentially
affecting the generalizability of the results to a
wider population. Second, our study primarily
focused on early postoperative outcomes, and the
long-term effects of the two surgical techniques
were not examined. Longer-term follow-up can
provide a more comprehensive understanding of
outcomes associated with LRYGB and LSG.
Third, the generalizability of the findings are
limited due to the retrospective nature of the
study. Furthermore, evaluating the cost-
effectiveness of these surgeries in addition to
clinical outcomes can provide a comprehensive
perspective for both clinicians and healthcare
policymakers. We also advise researchers to
investigate these outcomes in multi-center
settings and consider longer follow-up periods
with their patients.

Conclusion

Our study compared LRYGB and LSG

Postoperatve Pain Score

Days to Full Ambulation Duration of Dramage (days)

and provided wvaluable insights into the

intraoperative  and  early  postoperative
outcomes of patients undergoing LRYGB
compared with LSG. The findings revealed
that LSG patients were more likely to require a
blood transfusion during surgery, indicative of
potentially  higher  surgical complexity.
Furthermore, LSG was associated with longer
operation times and extended hospital stays,
underscoring the importance of considering
these factors in the decision-making process

for bariatric surgery.

References:
1.Lin X, Li H. Obesity: Epidemiology,
Pathophysiology, and Therapeutics. Front

Endocrinol (Lausanne) [Internet]. 2021 Sep
6;12. Available
https://www.frontiersin.org/articles/10.3389/fe
ndo.2021.706978/full

2. Ajlouni K, Khader Y, Batieha A, Jaddou H,
El-Khateeb M. An alarmingly high and
increasing prevalence of obesity in Jordan.
Epidemiol Health [Internet]. 2020 Jun
6,e2020040.  Available http://e-
epih.org/journal/view.php?
doi=10.4178/epih.e2020040

from:

from:

49



ORIGIONAL ARTICLE

3. Ajlouni K, Jaddou H, Batieha A. Obesity in
Jordan. Int J Obes 1998 Jul
28;22(7):624-8. Availablefrom:
https://www.nature.com/articles/0800637

4. De Luca M, Angrisani L, Himpens J, Busetto

[Internet].

L, Scopinaro N, Weiner R, et al. Indications for
Obesity and Weight-Related
Position Statements

Surgery for
Diseases: from the
International Federation for the Surgery of
Obesity and Metabolic Disorders (IFSO). Obes
Surg [Internet]. 2016 Aug 13;26(8):1659-96.
Availablefrom:
http://link.springer.com/10.1007/s11695-016-
2271-4

S5.Bennett JMH, Mehta S, Rhodes M. Surgery
for morbid obesity. Postgrad Med J [Internet].
2007 Jan 1;83(975):8-15. Available from:
https://academic.oup.com/pmj/article/83/975/8/
7045418

6. Amarin MN, Atallah AA, Rashdan MZA,
Atallah TA, Khrais MM, Jaber YH, et al. Body
contouring after bariatric surgeries in Jordan:
Awareness, prevalence, and challenges: A
multicentric cross-sectional study. Medicine
(Baltimore) [Internet]. 2023
18;102(33):€34279. Available from:
https://journals.lww.com/10.1097/MD.0000000
000034279

7. Assaf Z, Taha H, Moonesar A, Obeidat F,
Badran EF, Al-Nabelsi M, et al. Knowledge of

Jordanian women of reproductive age who

Aug

underwent bariatric surgery and its effect on
birth outcomes: A cross-sectional study. SAGE
Open Med [Internet]. 2023 Jan 17;11. Available
from:http://journals.sagepub.com/doi/10.1177/
20503121231158017

8. Rogers AM. Current State of Bariatric
Procedures, Data, and Patient
Management. Tech Vasc Interv Radiol
[Internet]. 2020 Mar;23(1):100654. Available
from:

Surgery:

https://linkinghub.elsevier.com/retrieve/pii/S10
89251620300032

9. Homan J, Betzel B, Aarts EO, van
Laarhoven KJHM, Janssen IMC, Berends FJ.
Secondary surgery after sleeve gastrectomy:
Roux-en-Y gastric bypass or biliopancreatic
diversion with duodenal switch. Surg Obes
Relat Dis [Internet]. 2015 Jul;11(4):771-7.
Available
https://linkinghub elsevier.com/retrieve/pii/S15
50728914003943

10.Albeladi B, Bourbao-Tournois C, Huten N.
Short- and Midterm  Results
Laparoscopic Roux-en-Y Gastric Bypass and

from:

between

Laparoscopic Sleeve Gastrectomy for the
of Morbid Obesity. J Obes
2013;2013:1-6. Available from:
http://www.hindawi.com/journals/jobe/2013/93
4653/

11. Hu Z, Sun J, Li R, Wang Z, Ding H, Zhu T,
et al. A Comprehensive Comparison of
LRYGB and LSG in Obese Patients Including
the Effects on QoL, Comorbidities, Weight
Loss, and Complications: a Systematic Review
and Meta-Analysis. Obes Surg [Internet]. 2020
Mar  13;30(3):819-27.  Available from:
http://link springer.com/10.1007/s11695-019-
04306-4

12. Peterli R, Wolnerhanssen BK, Peters T,
Vetter D, Kroll D, Borbély Y, et al. Effect of
Sleeve

Treatment
[Internet].

Laparoscopic Gastrectomy ~ vs
Laparoscopic Roux-en-Y Gastric Bypass on
Weight Loss in Patients With Morbid Obesity.
JAMA [Internet]. 2018 Jan 16;319(3):255.
Available
http://jama jamanetwork.com/article.aspx?
doi=10.1001/jama.2017.20897

13. Guraya SY, Strate T. Effectiveness of
laparoscopic Roux-en-Y gastric bypass and

sleeve gastrectomy for morbid obesity in

from:

achieving weight loss outcomes. Int J Surg
[Internet]. 2019 Oct;70:35-43. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S17
43919119302018

50



ORIGIONAL ARTICLE

14. Pouchucq C, Dejardin O, Bouvier V, Lee Bion
A, Savey V, Launoy G, et al. Laparoscopic Sleeve
Gastrectomy versus Laparoscopic Roux-en-Y
Gastric Bypass: An Analysis of Weight Loss Using
a Multilevel Mixed-Effects Linear Model. J Clin
Med [Internet]. 2023 Mar 8;12(6):2132. Available
from: https://www.mdpi.com/2077-0383/12/6/2132
15. Alghamdi S, Mirghani H, Alhazmi K, Alatawi
AM, Brnawi H, Alrasheed T, et al. Roux-en-Y
gastric bypass and laparoscopic sleeve gastrectomy
effects on obesity comorbidities: A systematic
review and meta-analysis. Front Surg [Internet].
2022 Dec 2:9. Available from:
https://www.frontiersin.org/articles/10.3389/fsurg.2
022.953804/full

16. Lee H-J, Cho Y, Joo H, Jeon JY, Jang Y-E, Kim
J-T. Comparative study of verbal rating scale and
numerical rating scale to assess postoperative pain
intensity in the post anesthesia care unit. Medicine
(Baltimore) [Internet]. 2021 Feb 12;100(6):e24314.
Available from:
https://journals.lww.com/10.1097/MD.0000000000
024314

17. Sjostrom L, Peltonen M, Jacobson P, Ahlin S,
Andersson-Assarsson J, Anveden A, et al.
Association of Bariatric Surgery With Long-term
Remission of Type 2 Diabetes and With
Microvascular and Macrovascular Complications.
JAMA [Internet]. 2014 Jun 11;311(22):2297.
Available from:
http://jama.jamanetwork.com/article.aspx?
doi=10.1001/jama.2014.5988

18. Sjostrom L. Review of the key results from the
Swedish Obese Subjects (SOS) trial - a prospective
controlled intervention study of bariatric surgery. J
Intern Med [Internet]. 2013 Mar;273(3):219-34.
Available from:
https://onlinelibrary.wiley.com/doi/10.1111/joim.12
012

19. Backman O, Bruze G, Néislund I, Ottosson J,
Marsk R, Neovius M, et al. Gastric Bypass Surgery
Reduces De Novo Cases of Type 2 Diabetes to
Population Levels. Ann Surg [Internet]

2019 May;269(5):895-902. Available from:
https://journals.lww.com/00000658-201905000-
00018

20. Li K, Gao F, Xue H, Jiang Q, Wang Y, Shen
Q, et al. Comparative study on laparoscopic
sleeve gastrectomy and laparoscopic gastric
bypass for treatment of morbid obesity patients.
Hepatogastroenterology[Internet].2014;61(130):3
19-22. Availablefrom:
http://www.ncbi.nlm.nih.gov/pubmed/24901132
21. Peterli R, Borbély Y, Kern B, Gass M, Peters
T, Thurnheer M, et al. Early Results of the Swiss
Multicentre Bypass or Sleeve Study (SM-BOSS).
Ann Surg [Internet]. 2013 Nov;258(5):690-5.
Available from:
https://journals.Iww.com/00000658-201311000-
00005

22. Vidal P, Ramoén JM, Goday A, Benaiges D,
Trillo L, Parri A, et al. Laparoscopic Gastric
Bypass Versus Laparoscopic Sleeve Gastrectomy
as a Definitive Surgical Procedure for Morbid
Obesity. Mid-Term Results. Obes Surg [Internet].
2013 Mar 30;23(3):292-9. Available from:
http://link.springer.com/10.1007/s11695-012-
0828-4

23. Maitczak P, Pisarska M, Piotr M, Wysocki M,
Budzynski A, Pedziwiatr M. Enhanced Recovery
after Bariatric Surgery: Systematic Review and
Meta-Analysis. Obes Surg [Internet]. 2017 Jan
6;27(1):226-35. Available from:
http://link.springer.com/10.1007/s11695-016-
2438-z

24, Nijland LMG, de Castro SMM, Vogel M,
Coumou J-WEF, van Rutte PWJ, van Veen RN.
Feasibility of Same-Day Discharge After
Laparoscopic Roux-en-Y Gastric Bypass Using
Remote Monitoring. Obes Surg [Internet]. 2021
Jul 6;31(7):2851—
8.Availablefrom:https://link.springer.com/10.100
7/s11695-021-05384-z

51



